Background: obesity is a major and growing health problem that affects developed, and developing countries. It has many health, financial, and social consequences. Therefore, addressing obesity tops the World Health Organization's public health agenda. In Egypt, there is a remarkable increase in obesity with more than one third of the whole population being obese. A particular issue in Egypt is that prevalence of obesity is more than double among females (46%) as compared to males (22%). Moreover, there is no national program to address the problem, and 95% of females are not taking any measures to change their weight. Despite the major gender gap in obesity prevalence, little research has examined gender differences in its determinants. Therefore, this study aims to analyse determinants of adult Egyptian female obesity. Methods: this study is an in-depth review based on secondary data collection. A conceptual framework was developed to analyse the determinants. Data is obtained from different resources such as key health databases such as PubMed, Global health, and websites of relevant institutions such as World Health Organization, and Egypt's Ministry of Health. Findings: the study has revealed the huge burden of obesity among women in Egypt. It shows that obesity among Egyptian females increases with age, wealth, urban residency, unhealthy diet, and physical inactivity. It revealed the growing trend of obesity among poor and rural people. It also discussed other sectors of influence that lead to higher obesity rates such as urbanization, and levels of education.
INTRODUCTION
Obesity is dramatically growing in Eastern Mediterranean Region including Egypt. The prevalence of overweight and obesity, in this region, ranges from 74% to 86% among females and 69% to 77% among males [1] . Egypt underwent a process of epidemiologic transition with a remarkable increase of noncommunicable diseases [2] . Therefore, noncommunicable diseases are the leading causes of Egypt's Disability Adjusted Life Years and Years of Life Lost [2] . The last STEPS survey conducted in Egypt was in 2011-2012, a multistage cluster sample study, and showed that approximately 30% of adult Egyptians aged 25 to 64 years are obese [3] . Many chronic diseases have increased in parallel with obesity such as cardiovascular diseases, and diabetes mellitus [4, 5] . A particular problem in Egypt is that obesity prevalence is more than double among females as compared to males [3, 6, 7] . For example, 46% of females as compared to 22% of males [in a representative survey of 10,000aged years] are obese [6] . Similarly, women aged 25-64 years had a 41% prevalence of obesity as compared to 22% in men in last STEPs survey [3] . Moreover, a study of 1,502 adolescents attending public schools in Egypt revealed that 26% of girls and 13% of boys are overweight or obese [7] . Furthermore, Egyptian adult females' obesity (BMI ≥30 kg/m²) and severe obesity (BMI ≥35 kg/m²) raised from the twelfth and the tenth highest in the world in 1975 to the seventh and the sixth highest in 2014 respectively [8] . In a study based on Egyptian Demographic and Health Surveys, it was found that between 1995 and 2005, the mean BMI of reproductive aged females increased from 26.31 to 28.52 [9] . Moreover, it reached 29.2 in 2008 [10] . Additionally, the Egyptian Demographic and Health Survey of 2008 showed that about 66% of married females aged 25-29 suffered overweight or obesity [11] . Additionally, according to World Health Organization, Egypt has the fifth highest percentage of obese women in the world over the age of fifteen [12] . It is estimated that 75% of Egyptian females, over the age of 30, are overweight or obese [13] . The Survey of Young People in Egypt, which covers a nationally representative sample of 663 15,029 young people aged 10-29, showed that 95% of females are not taking any measures to reduce their weight [11] . This problem negatively affects individual output and Egypt's overall development. A possible cause of this problem is the existence of different determinants that contribute to Egypt's adult females' obesity. Despite the higher prevalence of obesity among Egyptian females compared to males, little research has examined determinants of obesity among females [14] . This review sought to investigate the determinants contributing to adult females' obesity in Egypt.
METHODOLOGY
This Study involved analysis of the determinants of Egypt's adult females' obesity from secondary data. Data was collected by searching published literature, and by following a framework of determinants' analysis. Framework Obesity is not a straight forward health problem, and there is no single solution to it. Therefore, all obesity determinants should be analysed in a specific context, in order to find the appropriate contextual solutions [15] . Moreover, many factors contribute to obesity in Egypt [16] . Therefore, after reviewing the published literature about determinants of adult females' obesity in Egypt, frameworks were searched. However, no single framework covers all the discussed determinants. Therefore, two frameworks were adjusted to develop final framework for determinants' analysis. The framework [ figure 1 ] is developed by the author based on McLeroy et al. [17] , and Koplan et al. [18] , in addition to other factors published about determinants of obesity in Egypt. It consists of four main groups of obesity determinants. The first group is individual characteristics, which are age, parity, early childhood, level of education, economic status, and residency. The second group is behavioural patterns regarding food intake and physical exercise. The third group includes obesity-related settings in Egypt's context, which are health and sports facilities. The fourth group consists of obesity influencers, which are family education, domestic violence, social norms, media, policies, urbanization, and modernization. [17] , and Koplan et al. [18] .
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Searching published literature Data was obtained from key health databases; PubMed, Global health, Medline, Popline, and Web of science. Relevant words, and truncations were used. Full-text articles written in English or Arabic, including data about adult females' obesity, in Egypt's context, were included. However, articles written in other languages, articles with subject bias, or articles available with abstract only were excluded. Additionally, Leeds University library and its website, and Google scholar search engine were searched for relevant articles. Key terms used and findings are clarified in tables 1. The final 12 articles of databases search, in addition to 41 articles from other sources, were used in this study, reaching a total of 53 references. [9] found that increasing BMI is associated with aging in Egypt.The increasing trend of female obesity reaches its maximum at the age of 45-54 years, when 62% of females become obese, which is more than triple the percentage of female obesity at the age of 15-24 years [6] . Moreover, Egypt is undergoing a process of demographic transition with an increase in numbers of old age population leading to an epidemiologic transition and increase in percentage of obese people, consequently more adult females' obesity [19, 20, 21] .
Parity
Austin et al. [9] found that obesity is associated with parity among Egyptian females. Pregnancy may contribute to obesity through decreasing the ability of participation in strenuous activity. Moreover, cultural concepts such as the pregnant female should eat for two is also a risk factor for obesity. Furthermore, postpartum depression majorly contributes to obesity [4] .
Early childhood
Healthy childhood is one of the main basis of healthy adulthood [22] . For instance, undernourished children are more liable to obesity in later life if conditions changed [23] . Moreover, Egypt is among the highest twenty countries with children chronic malnutrition, and prevalence of underweight children is increasing; it reached 29% in 2008 [24] . Therefore, an increasing trend of obesity is expected.
Level of education
Egypt has more than 10 million illiterate females aged ≥ 10 years [25] . Moreover, Mowafi et al. [26] found that Egyptian females with a high school or less level of education are three times less likely to be normal weight than women with higher levels of education. Additionally, in a study of 49,058 Egyptian females, based on 1992, 1995, 2005 and 2008 Egyptian Demographic and Health Surveys, Aitsi-Selmi et al. [27] found that although overall trend of obesity is increasing, the rise in prevalence occurring among less educated people is higher than the trend among educated ones. However, Austin et al. [9] found that prevalence of obesity is still higher among literate Egyptian females as compared to illiterate ones.
Economic status
Wealth could positively or negatively affect food consumption. In Egypt, 32% of the highest wealth quintile (WQ) eat fruits more than three times a week compared with 13% among the lowest WQ. While 42% of the highest WQ consume carbonated drinks and fast food more than three times a week compared with 14% in the lowest WQ [11] . Moreover, perception of obesity is associated with wealth level. For instance 10% of the highest WQ consider themselves overweight compared with 5% in the lowest WQ, while 4.5% of the highest WQ started measures of weight control compared with 2% in the lowest WQ [11] . A study of 3993 households in Egypt's capital revealed that all economic levels are affected by obesity [26] . Although obesity prevalence is almost double among wealthy Egyptian females, it is increasing at a faster pace among poorer people [9, 10, 27] . All economic levels have their own obesity risk factors, for example women in the highest WQ consume more than double the sugary foods as compared to those in the lowest WQ [10] . However, subsidized high-energy food forms the highest proportion of poor Egyptians' diet, which is one of the main determinants of the growing trend of obesity among them [9] . Additionally, most foods, rich in carbohydrates, are inexpensive [28] .
Residency
In Egypt, high obesity prevalence is more associated with urban residence, however its trend is increasing at rapid pace in rural areas [9, 27] . Prevalence of female obesity varies in different parts of Egypt as it ranges from 25% in rural Upper Egypt to 49% in urban Lower Egypt [10] . Both rural and urban areas have risk factors of obesity. For example, the consumption of carbonated drinks and fast food is higher among urban areas' residences with 17% of their youth consuming these products more than three times a week compared with 8% of those in rural areas [11] . Rural residences depend on subsidized high energy food in their diet [9] . Although the rate of female activity is generally low in Egypt, females are least likely to be economically active in rural Upper Egypt [11] . Moreover, amount and types of food expenditure varies among different parts of Egypt [28] .
Behavioural factors Food intake
High energy food is predominant in Egyptians' diet. In 2001, Egypt was the highest in daily calories intake when compared with both developed and developing countries [28] . Egypt's nutritional context has a variety of high energy diet availability [5] . Moreover, carbonated drinks and fast food are common among young people [11] . Furthermore, ingestion of a high-fat diet is a risk factor for overweight and obesity [29] . Fatty food is overconsumed in Egypt [30] . It is estimated that 64% of Egyptian households use vegetable oil, 55% use margarine, 38% use butter, and only 4% use olive oil (total percent is not 100% because some households use more than one type of oil) [6] . Additionally, consumption of a certain type of bread called "Balady" is directly associated with increasing weight of Egyptian females [16] . However, Egyptian government runs a food subsidized program of that bread and other commodities [28] . Furthermore, the survey of young people showed that 70% of Egyptian aged 10-29 years consume that type of bread [11] . Fruits and vegetables are believed to have preventive effects on body weight gain according to most prospective cohort studies [31] . In some settings of Egypt, fruits are considered luxuries [28] . The last Egyptian STEPS survey 2011-2012 showed that 97% of females, aged 25-64 years, eat ≤ 5 fruits and/or vegetables a day [3] . Additionally, only 21% of adult females eat ≥ 5 types of fruit and vegetables a day [6] . Moreover, mean number of days per week that females consume fruit and/or vegetable is 4 and mean number of fruit and/or vegetable servings is 1.2 times a day on days consumed [6] . Salt intake is strongly associated with obesity [32] . However, Egypt is known for its overconsumption of salty foods [30] . Egyptian females are more likely to prefer salty food than males [11] . Moreover, eating habits, such 666 as high consumption of snacks, sweets, and fried food in addition to infrequent intake of breakfast and eating while watching TV, were found to be associated with obesity in a crosssectional study of 138 overweight and obese Egyptian females [33] .
Physical exercises
Physical inactivity is a main cause of obesity as it causes an energy imbalance between calories intake and expenditure [34] . World Health Organization, recommends that adults at the age of 18-64 years should do at least 150 minutes of aerobic physical activity a week for healthy maintenance of weight [35] . It also recommends that adults should increase their physical activity to 300 minutes a week in order to have additional health benefits such as weight loss [35] . Generally, most Egyptians live a quite sedentary life especially in urban cities [5] . Moreover, around 60% of adult Egyptian females do not work and only 23% of them are governmental employees [6] . Female youth participation in labour force is 13.5% which is much lower than their male counterparts with 61.5% participation [11] . The Survey of Young People in Egypt showed that much fewer females than males are involved in daily physical activities such as biking, going to a gym, playing sports or having a job which requires physical efforts. Moreover, most over 18 years and married women do not engage in any physical activity [11] . Furthermore, 70% of women aged 15-65 years conduct daily physical activity of fewer than 10 minutes [6] . According to World Health Organization, 42% of Egyptian females, aged 25-64 years, have low physical activity [3] .
Settings

Health facilities
Egypt has more than 5000 primary healthcare clinics and offices [30, 36] . These clinics usually have general practitioners, who have received training in medical schools, however they do not give any kind of systemic advice to patients about health risk factors such as obesity [37] . Furthermore, there are no nutrition or diet clinics in either public primary or secondary healthcare facilities in Egypt [38] .
Sports facilities
The Egyptian constitution [Article 84] states that practicing sports is a right for all Egyptians [39] . Despite the huge urbanization process in Egypt, there are still areas appropriate for physical activity [40] . Additionally, Egypt has 2793 sports facilities [41] . However, a study of 1708 Egyptian university students revealed that lack of accessible and suitable sporting places is one of the most major barriers to physical activities [42] .
Influencers
Family education
Mowafi et al. [26] found that Egyptian females, whose fathers had a high school or lower level of education, have twice the probability of being obese compared with those whose fathers had higher levels of education.
Domestic violence
A study of 5015 Egyptian females aged 15-49 years revealed that prevalence of obesity among females who are exposed to psychological, physical, or sexual domestic violence is higher than their counterparts [43] . Moreover, 39% of Egyptian women believe that wife beating by husband would be justified when wife goes out without telling him, neglects the children, argues with him, refuses to have sex with him, or burns the food when cooking [10] . Additionally, in a survey performed by the Egyptian Ministry of Health and Population, almost 50% of females said that they had experienced some form of domestic violence [44] .
Social norms
Although in Egypt, plumpness was seen as a sign of women beauty [16] , this has changed and thinner females are now considered more attractive [45] . However, there are no advocacy groups or community involvement in addressing the problem of obesity. Furthermore, the culture in some settings of Egypt such as Upper Egypt is very conservative and sensitive towards giving women opportunities to do physical exercises in places that include both genders. Therefore, the project of establishing a "female only" sports' facility, in governorate of Qena in 2003, achieved a great success [46] . However, this project was not replicated in other parts of Egypt since that time.
Media
There is evidence that television viewing is a major contributor to obesity. Studies have revealed a direct association between times spent watching television and body weight. That is because television promotes sedentary lifestyles, more food intake, and advertisements of unhealthy food [47] . Additionally, those who watch cooking shows for inspiration are at higher risk of obesity than others. Those who cook from scratch following cooking shows' instructions have higher BMI than those who have learned to cook from other sources such as magazines or friends [48] . In Egypt, cooking shows have become a phenomena, as nowadays many channels are broadcasting these shows 24 hours a day [49] .
Policies
Obesity is a national health problem in Egypt, yet there is no national program implemented to tackle it. Additionally, the Egyptian governmental policies have majorly contributed to Egyptian obesity. For example absence of policies that regulate food advertisements and marketing campaigns have contributed to the change of Egyptians food intake pattern. Therefore, snacks, processed foods, and soft drinks have become common among all age and income groups [4] . The Egyptian government's food subsidy policy has majorly contributed to the increasing trend of obesity. For more than 25 years, the government has subsidized high calories and low micronutrient food such as bread, wheat flour, sugar and cooking oil. Furthermore, 80% of Egyptians have access to food subsidy cards, which ensures high calories intake for majority of population [26, 50, 51] .
Urbanization and Modernization
The escalating rate of obesity is one of the major outcomes of modernization. That is because modernization pushes towards sedentary lifestyle by providing people with motorized transport, mechanized equipment, and labour-saving devices [52] . Studies showed that people living the traditional lifestyle, gain no weight with age, however during the last 60 years, modernization has led to energy imbalance due to lack of physical activities, increasing the prevalence of obesity [52] . Egypt is considered an over-urbanized country as many of its population have moved from traditional farming life to the urban modernized life [53] . The Egyptian increasing trend of obesity is associated with the context of urbanization and abundant food availability [4] .
CONCLUSION
This study has revealed the huge burden of obesity in Egypt. The prevalence of obesity is almost double among females as compared to males. It showed that obesity among females is increasing with age, wealth, urban residency, unhealthy diet, and physical inactivity. It also revealed the rapid pace of its increasing prevalence among poor people and rural residences. It also discussed other factors that influence obesity occurrence such as urbanization, and levels of education.
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